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You need to be able to work with fractions and mixed numbers confidently without a calculator.

Edding or subtracting Dividing fractions
° 1 . 7
fra’Ctlons Convert any mixed number5: GZ - 15
Add or subtract the | 2% + 115 to improper fractions J 25
4
whole numbers 2 1 = —
=3+3+3 15
@ Turn the second fraction i &
‘ ‘upside down™and change + to X 25 8
Write the fractions as fractions|  _ 3 4 3 P own and cnang °oxl = 7 X 15
= + 242
with the same denominator | 6 g
5 2
; =3+ % Multiply the numerators and| i’gqug
- ; 3 multiply the denominators, | ! °
Add or subtract the fractions | =3+ 13 cancelling where possible _ 10
- 3
1 3 =41 ¥ _at
If you have an improper fraction; Convert any improper fractions| 3
then convert to a mixed v to mixed numbers J
number and add J
Multiplying fractions ) _ .
— )
Convert any mixed numbersi @rk@@ﬁ @Xﬁ?e
to improper fractions | 31 x 22
Work out 7— 2— (3 marks)
. : = T X 3z 22
Multiply the numerators and | 4 3 77 — 27 = E£2 —

1 /3 4 3 i
multiply the denominators, _ 13 X8 _ 88 _ Remember
cancelling where possible — A4x3 =12 you need to |

E be able to do |

| 1
E = 26 = =2 T
3 | W this without 2 |

1
. . 7
Convert any improper fractions _ a2 = 4
% Y improp ons; - — &3 413 calculator,
to mixed numbers

3

Problem White area on A = 1 — 7=
solved 3

Worked example

[GQILSESES

White areaon C =1 — £ =

[GILN

The diagram shows three 1dent1cal shapes. So shaded areaon B = 1 — % —

7 3 of shape A is shaded and of shape C is shaded
~ ~ [3 \ S Fxaminers report

3 ) ) 5
4 &
/! / On the non-calculator paper, students often lose

A B C . . . .
. ' _ marks on basic arithmetic. Learn your times
What fraction of shape B is shaded? (3 marks) tables, and check your working!

| 1 W |
'] - L == _ -2 _ Z = _ AN ‘;\‘ \
4 5 20 20 20 20 \ Real students have struggled with questions
PP o —) - like this in recent exams - be prepared! [

@ 2 Three girls shared a full bottle of cola. | Werked

solution

1 Work out Karen drank % of the bottle. video
@ (a) 1_70 _ % (2 marks) Rita drank % of the bottle.
4 s Megan drank the rest.
< (b) 35+ 15 (3 marks) (a) Work out the fraction of the bottle of cola
@ () % - % (2 marks) that Megan drank. (3 marks)
0, Rita drank 36¢l of cola.
(d) Igx23 (3 marks) (b) How much cola was in the full bottle? (2 marks)

5
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Terminating decimals can be written
exactly. You can write a terminating
decimal as a fraction with denominator
10, 100, 1000, and so on.

24 (9
0.24 =100 = 25

Recurring decimals have one digit or
group of digits repeating forever. You can
use dots to show the recurring digit or
group of digits.

The dot tells you

2 _ 0.6666... = 0.6 that the 6 repeats
3 forever.

346 _ _ o

555 0.6234234... = 0.6234

These dots tell you that the group of digits 234
repeats forever.

0 You could also write the

OFyERLEES genominator a5 2 product
7 7

Of prime factors: g(—)‘ = W

7
The only factors are 2 and 5 50 55
produces a terminating decimal.

Worked example

pe

~ (a) Show that % is equivalent to 0.222...

(1 mark)
0.2 2 2... '
9)2.202020. ..
(b) Hence, or otherwise, write 0.7222...
as a fraction. (3 marks)

0.7222... =0.222... + 0.5

— 241
=513
4,9 _ 18
=1 T8 18

Now ‘&rv this

1 Write these in order of size, smallest first:
06 1 5 0.55 (1 mark)

2 Give evidence to show that 2—;0 can be written
as a terminating decimal. (2 marks)

‘ MO01_EDHM_RG_GCSE_8090_001-010.indd 6

Recurring or terminating?
To check whether a fraction produces

a recurring decimal or a terminating
decimal, write it in its simplest form and
find the prime factors of its denominator.

!j% Terminating

decimal |
= ______|

\———l—‘> Recurring

decimal |
Laeetinal

Prime factors
only 2 and 5

Prime factors
other than 2 or 5

Worked example

Q

__(a) Show that 5—70 can be written as a

terminating decimal. (1 mark)
7 _ 14 _
(b) Show that % cannot be written as a
terminating decimal. (2 marks)

no_

24 23 X 3

Denominator contains a factor other
than 2 or 5 so decimal is recurring.

You could also use long division for part (a).

Fractions and decimals

To convert a fraction into a decimal,
divide the numerator by the denominator.
2=2+5=04

It’s useful to remember these common
fraction-to-decimal conversions:

. 1 1 1
Fraction | 155

2 1 1
20 10 2 5

1
P
0.05|0.1 ‘O.SJQZ 0.25 | 0. i

ENIRES IS

Decimal {0.01

3 Show that ﬁ cannot be written as a
terminating decimal. (2 marks)

@ 4 Write % as a recurring decimal. (2 marks)
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You can estimate the answer to a calculation by
rounding each number to 1 significant figure, and
then doing the calculation. You can use this method
to check your answers, or to estimate calculations on
your non-calculator paper. Here are two examples: f C

in a division by the same amount

4.32 X 186.09 = 4 X 20 = 80 the answer stays the same.

The answer is approximately equal to &0. ﬁ,\ ﬁ,\
3272 = 3002 = 32 x 1002 = 90000 ) .
1400 _ 140000 _ 28000g

The answer is approximately equal to 90000. 0.05 5 o 28000

= means ‘is approximately equal to’ %&J M\[

) —~

@ Round all the numbers to 1

\\\\\\\\\ significant figure. Then write out the

Decimal division trick

You might have to divide by a
decimal on your non-calculator
paper. If you multiply both numbers

Work out an estimate for

4.31 X 278 tion with the rounded values
@ 0.487 (2 marks) ;aelfcc;rlz calculating your estimate.
431 x 2786 _ 4 x 300 _ 1200 _ 5400 y

0.487 0.5 0.5 OU can use the laws of indices to
(b) 37.43 (2 marks) work out 403 without a calculator |

S (a8)" = 20 x b
3743 = 403 = 43 x 103 = 64 X 1000 = 64000 N

S0 403 = (4 X 10)3 = 43 x 103

- ur non-calculator paper . . |
:’:{’v‘ﬂg,'“ Stgrioby writing = 3.142 [ A spherical ball-bearing has a radius of 2.35¢cm.

then round to 1 s.f. to make your estimate.  °
Surface area of sphere = 4772 a

C:) (a) Work out an estimate for its surface

You have rounded both values down so your area In square centimetres. (2 marks)
answer will be an underestimate. The question 4nr? = 4 X 3142 x 2.352
says ‘give a reason’ so show working and write 7 =4 X 3 X 22 = 46 cm?
a conclusion in words. | (b) Is your answer to part (a) an overestimate
or an underestimate? Give a reason for
Real students have struggled with questions : your answer. (1 mark)
like this in recent exams - be prepared! 3 < 3142 and 2 < 2.35

50 the answer is an underestimate.

" Now try this

1 Showing your rounding, 2 A scientist models a raindrop as a sphere with radius 3.2mm.
work out an estimate for Volume of a sphere = %md
82 X 285 (a) Work out an estimate for the volume
orked solution T~ 2 marks .
WomeAsaRE 64 X 35 ( ) of the raindrop. (2 marks)
AT 5 e (b) Is your answer to part (a) an overestimate or

R g — 2" H11S QR code to derestimate?

Rt (o . . an unde ?
it \\\\\\\\\\\\ watch a video of this Give a reason for your answer. (1 mark)

question being solved.
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